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CHARACTERISTICS OF MALAYSIAN, SULA WESIAN AND BRAZILIAN 
COCOA BUTTERS, THEIR BLENDS AND CHOCOLATE 
By 
MANSOOR ABDUL HAMID 
July, 1 997 
Chairmar. Assoc. Prof. Dr. Jinap Selamat 
Faculty Food Science and Biotechnology 
This study was conducted with three fold objectives, (i) to determine the 
physico-chemical and sensory characteristics of cocoa butter commercially produced 
by grinders in Malaysia with Sulawesian and Brazilian cocoa butter were used as a 
comparison, (ii) to determine the physico-chemical characteristics of blended cocoa 
butter and (iii) to determine the compatibility and acceptability of the chocolate quality 
made therefrom. 
Static crystallization for Malaysian and Sulawesian cocoa butter was found 
not to be significantly different (P>O.05); however they were significantly different 
(P<O.05) from that of the Brazilian cocoa butter. The same observation was made on 
the melting behaviour and the percent of solid fat content. 
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Iodine values (I.V) of all Malaysian and Sulawesian cocoa butter (34.75 -
36.15) were not significantly different (P>0.05) but they were significantly lower 
(P<0.05) than that of Brazilian cocoa butter (40.31). The free fatty acids (FFAs) for 
all samples were in the standard range «l.75%) except for the sample from Brazil 
and two samples from Malaysia . 
All cocoa butter samples had saponification value (S.V) in the standard 
range (188 -198); however S.V for the Brazilian cocoa butter samples (193.57) was 
significantly higher (P<0.05) than other samples. All samples have unsaponifiable 
matter (USM) within the standard range «0.35%) except for the Brazilian cocoa 
butter sample. Only Malaysian II sample had the Peroxide Value (p.V) within the 
standrad range «4.0). The study found that there was no significant difference 
(P>0.05) in the refractive index (R.I) among all samples. All the values were within 
the standard range. 
The fatty acid compositions (F AC) of Malaysian and Sulawesian cocoa butter 
samples were not significantly different (P>0.05); however, both were significantly 
different (P<0.05) from the Brazilian sample There was no significant difference 
(P>0.05) in triglyceride composition for all Malaysian cocoa butter samples. There 
was a significant difference (P<0.05) in the content of PliO, PLiP, POP and SOA 
between Malaysian and Sulawesian cocoa butter. The triglyceride composition of the 
Brazilian cocoa butter sample was significantly different (P<0.05) from the two 
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samples. All the samples contained many flavour descriptives which were 
objectionable to the panelist. 
The Malaysian, Sulawesian and their blended cocoa butter showed the same 
melting profile and hardness. The melting behaviour and hardness of Brazilian cocoa 
butter, and its mixture with either Malaysian or Sulawesian cocoa butter were affected 
more by the amount of Brazilian cocoa butter in the blend. Increasing the Brazilian 
cocoa butter by 20% has significantly (P<0.05) decreased the melting point, enthalphy 
and the hardness values. Based on the physico-chemical characteristics, 40% of 
Brazilian cocoa butter was the minimum level accepted to be incorporated in a good 
quality blended cocoa butter. Good quality chocolates were obtained from a blend 
containing 60% of Malaysian cocoa butter and 40% of Brazilian cocoa butter. This 
findings were based on the chocolate resistance to bloom, glossiness, hardness and 
sensory evaluation. 
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CIRI- CIRI LEMAK KOKO MALAYSIA, SULAWESI DAN BRAZIL, 
CAMPURANNYA DAN COKLAT 
oleh 
MANSOOR ABDUL HAMID 
Julai, 1 997 
Pengerusi Prof. Madya Dr. Jinap Selamat 
Fakulti Sains Makanan dan Bioteknoiogi 
Kajian ini dijalankan dengan tiga objektif utama iaitu (i) menentukan ciri-ciri 
lemak koko yang dihasilkan secara komersial oleh pengilang-pengilang di Malaysia 
dengan menggunakan lemak koko dari Sulawesi dan Brazil sebagai perbandingan, (ii) 
menentukan ciri-ciri lemak koko campuran dan (iii) menentukan kesesuaian dan 
penerimaan coklat yang dihasilkan dari lernak koko carnpuran. 
Perlakuan penghabluran secara statik bagi lemak koko Malaysia dan Sulawesi 
tidak rnenunjukkan perbezaan bererti (P>O.OS) tetapi corak p�ghabluran kedua-dua 
lernak koko ini rnenunjukkan perbezaan bererti (P<O.OS) dibandingkan dengan lemak 
koko Brazil. Keputusan yang sarna diperolehi dari perlakuan peleburan dan peratus 
kandungan pepejal lernak (SFC). 
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Nilai-nilai iodin (I. V) bagi semua sampel lemak koko Malaysia dan Sulawesi 
(34 .75 - 36. 1 5) menunjukkan tiada perbezaan ketara (p>0.05)tetapi I .V ini lebih 
rendah dengan ketara (P<0.05) dibandingkan I.V bagi sampel lemak koko Brazil 
(40.3 1 ). Kandungan asid lemak bebas (FFA) bagi semua sampel lemak koko di 
dalam julat piawai « 1 .75%) kecuali lemak koko Brazil dan dua sampel lemak koko 
Malaysia. 
Semua sam pel lemak koko mempunyai nilai saponin (S. V) di dalam julat 
piawai ( 1 8 8  - 1 98); walau bagaimanapun, S .V bagi sampel lemak koko Brazil 
( 1 93 .57) lebih tinggi dengan ketara (P<0.05) dibandingkan sampel-sampel lemak koko 
lain. Semua sam pel mempunyai nilai bahan bukan saponin (USM) dalam julat piawai 
« 0. 35%) kecuali lemak koko Brazil. Hanya sampel lemak koko Malaysia IT 
mempunyai nilai peroksida (p.V) berada dalam julat piawai « 4.0) .  Kajian didapati 
tiada perbezaan yang ketara (P>0.05) dalam nilai indeks biasan (R.I) antara semaua 
sampel. Semua nilainya berada di dalam julat piawai. 
Komposisi asid lemak (F AC) bagi semua sampel lemak koko Malaysia dan 
lemak koko Sulawesi tidak menunjukkan perbezaan yang ketara (P>0.05) walau 
bagaimanapun F AC ini berbeza dengan ketara (P<O. 05) dibandingkan dengan lemak 
koko Brazil . Tiada perbezaan ketara (P>0.05) dalam komposisi trigliserida bagi 
semua sampel lemak koko Malaysia tetapi terdapat perbezaan yang ketara (p<0.05) 
dibandingkan dengan lemak koko Sulawesi bagi komponen PliO, PLiP, POP dan 
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SOA. Komposisi triglycerida bagi sampel lemak koko Brazil berbeza dengan ketara 
(P<0.05) dibandingkan dengan sampel-sampel yang lain. Semua sampel 
memgandungi banyak perisa yang tidak diingini dan mempengaruhi penerimaan panel. 
Lemak koko Malaysia, Sulawesi dan campuran dari kedua-duanya 
menunjukkan perlakuan peleburan dan kekerasan yang serupa. Perlakuan peleburan 
dan kekerasan lemak koko Brazil dan campuran sarna ada dengan lemak koko 
Malaysia mahupun Sulawesi lebih memberi lebih kesan terhadap kandungan lemak 
koko Brazil dalam campuran tersebut. Setiap tambahan 20% lemak koko Brazil 
dalam campuran akan memberikan penurunan yang ketara (P<0.05) pada takat 
peleburan, nilai tenaga peleburan dan kekerasan. Berdasarkan ciri-ciri fiziko-kimia, 
tahap minimum menggunakan 40% lemak koko Brazil dalam campuran diterima 
sebagai lemak koko campuran yang berkualiti memberikan perbezaan tidak ketara 
(P>0.05) dibandingkan lemak koko Malaysia dan Sulawesi. Coklat yang berkualiti 
dihasilkan dari campuran 60% lemak koko Malaysia dan 40% lemak koko Brazil. 
Hasil ini berdasarkan ketahanan coklat terhadap 'bloom', ciri permukaan yang bersinar, 
kekerasan yang sesuai dan penilaian deria. 
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CHAPTER! 
INTRODUCTION 
The cocoa tree originated from the South America and it belongs to the genus 
Theobroma. There are twenty species in the genus but only Theobroma cocoa is 
cultivated widely. Among the subspecies of the Theobroma cocoa, only three are of 
commercial value: the Forestero, the Criollo and a cross between the two, that is the 
Trinitrio (Wood and Lass, 1 985). The Mayan Indians and the Aztecs of Central 
America considered cocoa to be a valuable product and believed the cocoa tree to be 
of divine origin, hence it was given the name Theobroma meaning ' food of the gods' 
(Minifie, 1 989). 
Cocoa trees are cultivated in the Tropical regions of western Africa, Brazil and 
many other location within 20° north or south of the equator (Minifie, 1 989) .  A 
mature cocoa bean can store up to 700 mg of cocoa butter. A single tree may 
produce as many as 2,000 seeds per year or a yield up to 1 . 5  kg of cocoa butter 
annually (Lauren and Fritz, 1 987). The cocoa beans are processed by fermentation, 
drying, roasting, breaking, winnowing and grinding to produce cocoa liquor. Cocoa 
liquor is then pressed to obtain cocoa butter and cocoa powder. 
Cocoa butter is the most valuable ingredient of the cocoa bean and accounted 
for 50% to 55% of the cocoa nibs. It is a fat obtained from the seed of Theobroma 
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cocoa before or after roasting, derived by pressing cocoa nibs, either by hydraulic or 
expeller presses. Other types of cocoa butter are produced by solvent extraction 
using petroleum ether or hexane. 
About 95% of total cocoa butter production is used in confectionery chocolate 
manufacturing; the rest are for cosmetic and pharmaceutical manufacturing. Due to 
the high price of cocoa butter (US$2.50 to US$3 .00/ Ib), it is important that this vital 
ingredient is used to its maximum benefits (Dimick, 1 99 1) .  Cocoa butter contributed 
30% to 40% by weight offinished chocolate (Haumann, 1 984). The physico-chemical 
characteristics of cocoa butter such as hardness, heat resistance, mouthfeel and 
flavour release determine the final quality and behaviour of the chocolate made there 
from (Chin, 1 985). Its solidification affects the physical properties of the finished 
chocolate. The crystallization of cocoa butter is controlled by tempering to produce 
the right and stable polymorphic form (�-form), which melt just below body 
temperature and has excellent effect to the chocolate properties such as surface 
glossiness and snap (Musser, 1 973). If the cocoa butter crystals  present in chocolate 
products are not in a stable form, mouthfeel, hearing and sight are affected in an 
undesirable manner (Manning and Dimick, 1 985). The unstable cocoa butter crystal 
formed in chocolates also caused a bloom (Timms, 1 984). Furthermore, cocoa butter 
is extremely stable against oxidative deterioration and development of rancidity (Chin, 
1 985). 
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Triglyceride is the major chemical component in cocoa butter contributing 
94% to, 96% of total fat present; the minor components include monoglyceride, 
diglyceride, sterol, fat soluble vitamin and free fatty acids (Dimick, 1 99 1) .  Generally, 
monounsaturated triglyceride is the major triglyceride in cocoa butter. Various 
combinations with oleic acid in the middle and three major combinations in cocoa 
butter are 2-oleo-dipalmitic (POP), 2-oleo-distearin (SOS) and oleo-palmitostearin 
(POS) which has close structure and polymorphism characteristics. 
Cocoa butter from different sources of origin have different physical and 
chemical characteristics. Dimick (1991) found the quality of cocoa butter varies 
depending upon the area where the cocoa is grown and is also affected by processing, 
climatic and seasonal factors. Malaysia and other countries with high temperature 
environment, high and constant rainfall produce good quality and harder cocoa butter 
whereas countries with low temperate environment and less rainfall such as Brazil 
produce softer cocoa butter (Chin and Zainuddin, 1984). 
Malaysian cocoa butter is categorized as a hard cocoa butter (Chaiseri and 
Dimick, 1989). It has rapid nucleation rate, higher melting point and solid fat content 
than Ghanian, Ivory Coast and Brazilian cocoa butter. Weyland (1992) found 
Malaysian cocoa butter contained higher concentratioll' of monounsaturated 
triglyceride than those from Africa and Brazil. Shukla et al . (1983) found that 
Malaysian cocoa butter contained 87.0% monounsaturated whereas the Brazilian 
contained 72.4%. Chin et al .  ( 1 984; 1 985) also found cocoa butter from Malaysia is 
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better quality than that from Ghana. On the other hand, Brazilian cocoa butter is 
categorized as soft cocoa butter with slow nucleation and low solid fat content 
(Chaiseri and Dimick, 1989). Brazilian cocoa butter also contains low percentage of 
monounsaturated triglyceride (Weyland, 1992) but higher in iodine value (Chin, 
1985). These qualities contribute to the poor quality of chocolate, less resistant to 
bloom and easy to melt in extreme environment. 
In 1995, Malaysia exported 40,292 tonnes of cocoa butter valued at 
RM330,5 1 O,880.00.  United States of America was the major importer with 1 0,876 
tonnes valued at RM89,940,595 .00 followed by the Netherlands with 8,262 tonnes 
valued at RM64,830,548 .00 (MCB, 1996). In the past ten years, many countries from 
Far East regions especially Indonesia, Thailand, Philippine and Papua New Guinea 
become new cocoa producer and exported the dry cocoa beans to Europe. However, 
the European manufacturers claimed that cocoa butter from this region has become 
softer (De Zaan, 1992) . The price of Malaysian cocoa butter is therefore very much 
affected by this situation. 
Since 1995, Malaysia cocoa planting has dropped 9 .4% from the previous 
year and caused a decrease in production. Currently, ten cocoa grinders in Malaysia 
has taken an alternative to import cocoa beans from other sources to maintain their 
production. From our studies, Sulawesi capacity was chosen because it is the nearest 
to Malaysia, therefore contributes to much lower transportation cost. Indonesia is 
one of the most productive cocoa producer and has becomes the third cocoa world 
